In high-throughput molecular genetic analyses such as DNA sequencing, the quality of the DNA template is the major requisite for accurate gel readings and reducing sequencing redundancy. However, the preparation of high-quality plasmid DNA from cloning experiments can be time-consuming, laborious and expensive because of the multiple manipulation steps. Moreover, not every plasmid will contain an insert. Therefore, we have developed a fast and inexpensive screening procedure to identify desired recombinant plasmids by size, using a one-step phenol/chloroform extraction. This procedure can be used prior to the preparation of highquality plasmid DNA.
Previously, several procedures have been described for high-throughput DNA isolations (5-7) or screening large numbers of clones by size (3, 4, 8) . Although these techniques can be very suitable for large-scale projects, such as shotgun-directed genome sequencing or library screening, they still have the drawback of including laborious manipulations, such as changes of microcentrifuge tubes, incubation, precipitation, elution, washing and drying steps or the use of bacterial masterplates. The single-tube method described by Liu and Mishra (3) met most of our requirements but had the disadvantage that after an initial DNA screening, bacteria containing correct plasmid constructs will again have to be inoculated from a masterplate, thereby delaying purification of the plasmid DNA by another day. To overcome this problem, we have developed the following protocol.
Colonies of either Escherichia coli JM83 or DH5 α™cells (Life Technologies, Gaithersburg, MD, USA) transformed with a pUC119-derived vector are inoculated in 3 mL of LB medium containing 50 µ g/mL ampicillin. After overnight growth at 37°C in a shaker at 360 rpm, 150 µ L of the saturated cultures are harvested by a 15-20-s spin at full speed in a microcentrifuge (11 000 × g ). After removing the supernatant, 40 µ L of loading dye (0.1% bromophenol blue, 6% sucrose) and 14 µ L of a 1:1 phenol/chloroform mixture are added to the tubes, followed by a short vortexmixing step for 5-10 s to lyse the cells. The samples are subsequently centrifuged for about 3 min to separate the aqueous phase from the organic phase.
The bromophenol blue will be distributed equally between the two phases, and cell debris (which forms a semisolid interphase) will act as a physical barrier and prevent the disturbance of the two phases. Ten microliters of the aqueous (upper) phase of each sample are loaded directly onto a 1.2% agarose gel, together with a sample of the original vector as reference. After electrophoresis, the gel is stained with ethidium bromide, and nucleic acids are visualized on a UV transilluminator.
Typically, about 50-100 ng of supercoiled pUC119-derived plasmid DNA, without any limitation concerning the length of the insert, can be detected using this method (Figure 1 ). This is sufficient to discriminate between transformants containing inserts of various lengths and the control DNA. Although some chromosomal DNA and RNA are also extracted, this does not interfere with the correct interpretation of the results. When properly organized, one person can easily process up to 96 samples in less than 1 h. After examination of the gel, only the clone(s) of interest can be submitted to an isolation procedure that generates high-quality DNA suitable for subsequent experiments.
In summary, we have developed an extremely fast, convenient and economical method to screen recombinant plasmids. This procedure avoids virtually all incubation, precipitation/elution, washing and drying steps as used in standard plasmid preparations (1), commercial kits and colony screening by PCR (2) . It can be applied in a variety of projects such as DNA sequencing, recombinant protein expression, nested deletion mapping or whenever a distinction in size between different plasmids can be made. . The plasmids were prepared from cultures of E. coli DH5 αas described in the text. Similar results were obtained using E. coli JM83 as host strain, although the plasmid preparations derived from this strain contain higher relative amounts of open circular form than preparations derived from E. coli DH5 α(data not shown).
